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Summary
The chemical analysis and nutritional assessment of fluted pumpkin seed residue fed to African catfish (Clariasgariepinus) at graded inclu-
sion levelswas carried out in order to evaluate its effect on the growth performance and nutrient utilization of the catfish. Five diets containing 
0, 15, 30, 45 and 60% inclusion levels of fluted pumpkin seed residue (FPSR) as partial replacement for groundnut cake were prepared and fed 
to the fishes for eight weeks. Each treatment had three replicates with 15 fish per replicate (mean initial weight 140.87 ± 8.77g) in 30-litre plastic 
tanks and fish fed at 3% of body weight twice daily. Fish on control diet showed the best growth and nutrient utilization while diets with defatted 
fluted pumpkin seeds cake produced weight reduction in the fish with the least reduction on diet 2 (15% inclusion) and greatest on diet 4 (45% 
inclusion). The specific growth rate, feed conversion ratios and protein intake of the control fish were significantly (p<0.05) higher than those 
on FPSR-containing diets.Histopathological reports showed some damage to the liver of fish in higher FPSR-containing rations, torn gill tissues 
and changes of intestinal structure. Haematological parameters like haemoglobin, erythrocyte, sedimentation rate and biochemical parameters 
were within the ranges for healthy fish though reduced from pre-treatment values.
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Introduction
Fluted pumpkin, Telfariaoccidentalis belongs to the fam-
ily Cucurbitaceae. It is a creeping vegetative that spreads low 
across the ground with large lobed leaves, and long twisting 
tendrils (Horsfall and Spiff, 2005). It is usually supported with 
trellis during growth to protect the pod. It is of commercial im-
portance in the lowland humid topics of West Africa (Nkanget 
al., 2003) and grown mainly for its leaves which are used as 
vegetable (Gupta and Prakash, 2009). The leaves are rich in 
protein, oil, vitamins and minerals, folic acid, calcium, zinc, 
potassium, cobalt, copper, iron, vitamins A, C and K but low in 
crude fibre (Ladejiet al., 1995). They are also rich in iron and 
have been reported to be useful in the treatment of anaemia 
(Alada, 2000). Chemically T. occidentalis leaf extract contains 
21.31% crude protein, 6.41% crude fibre, 5.50 ether extract, 
10.92% ash, and 3121ME (kcal/kg) (Nworgu, 2007). Aque-
ous extracts of T.occidentalis leaves have been tested in broiler 
starter feeds and the anti-nutrients present in the plants include 
phytic acid, tannin and saponin (Onu, 2012). 
The seed of Telfairiaoccidentalis Hook, F., is widely eat-
en in South Eastern Nigeria as a soup condiment and fermented 
seeds are used for the production of “Ogiriugu”; a locally made 
custard. The seeds have also been tried for the production of 
cookies and marmalade (Giami and Barber, 2004). The seeds 
possess nutritive and calorific values which make them use-
ful as foods and good sources of edible oils and fats (Eddy et 
al.,2011; Odoemelam, 2005). Many workers have reported the 
nutritional quality, chemical composition and functional prop-
erties of fluted pumpkin seeds (Agatemor, 2006, 2007; Eddy et 
al., 2011; Fagbemiet al., 2005; Fagbemi, 2007; Fasuyi, 2006; 
Ganiyu, 2005). It is potentially valuable as a high protein oil-
seed for man andanimals (Nkanget al., 2003). The dietary ef-
fects on growth, plasma lipid and tissues of rats fed with non-
conventional oil from the seedshave been reported (Ajayi et 
al., 2004). Dietary incorporation of the seeds of T. occidentalis 
resulted in good growth and did not have any detectable toxic-
ity after 21 days (Ejikeet al., 2010). Toccidentalis seed oil has 
also been tested for use in prophylactic medicine for the alle-
viation of infertility (Akanget al., 2011). 
Clariasgariepinus is a hardy fish and has favourable cul-
ture characteristics such as disease resistance, fast growth rate, 
ability to do well on artificial diets and tolerate a wide range of 
environmental factors. In view of the high cost of good quality 
groundnut cake of relatively constant chemical composition, 
alternative and less expensive sources of good quality protein 
have been used in fish diet formulations in recent years. This 
study was carried out to investigate the nutrient quality, nutri-
ent utilization and growth responses of Clariasgariepinus ju-
veniles on graded inclusion levels (0%, 15%, 30%, 45%, 60%) 
of fluted pumpkin seed residue (FPSR). 
MATERIALS AND METHODS
Materials
Mature fruits of T. occidentalis were brought from a local 
market in Ibadan, Oyo State, Nigeria. The fruits were cracked 
open to remove the seeds, which in turn were cracked open to 
remove the kernels. The kernels were ground in a hammer mill 
and stored until needed for analysis.
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Methods
Preparation of seed residue
Seed oils were extracted in the Department of Chemistry, 
University of Ibadan using the continuous soxhlet extraction 
technique with petroleum ether (40-60°C) for 8h (Ajayi et al., 
2006). The residue obtained was air-dried for about a week 
before being used for this study.
This study was carried out in fifteen plastic tanks for eight 
weeks and consisted of five dietary treatments with FPSR in-
cluded at 0 (control), 15, 30, 45, 60% as a partial replacement 
for groundnut cake. These inclusion levels of FPSR represented 
treatment diets 1-5 respectively and each treatment replicated 
thrice. Water in each bowl was changed daily and level main-
tained at 0.03m throughout the experiment for relatively uni-
form physico-chemical parameters and prevention of fouling 
from feed residues. Water was sourced from the University of 
Ibadan water supply and each experimental tank aerated using 
air stone and aerator pump (Lawson, 1995). The water quality 
parameters were monitored biweekly. The dissolved oxygen 
and pH were measured with Jenway 3015pH meter, 0.01 accu-
racy (Genway, Staffordshire,UK). Temperature readings were 
taken using mercury- in- glass thermometer calibrated in De-
gree Celsius (Paragon Scientific Ltd, Birkenhead, Wirral, UK) 
which was immersed in water for 2 minutes, withdrawn and 
readings taken. The FPSR residue was obtained as the remnant 
after oil extraction from the fluted pumpkin seeds. It was sun-
dried for a week to reduce moisture and allow hexane used for 
extraction to evaporate, before grinding to fine powder to en-
sure proper mixing with other feed ingredients. The FPDS was 
included in varying levels in the test diets as control (0%), diet 
2 (15%), diet 3 (30%), diet 4 (45%), diet 5 (60%). They were 
mixed with other feed ingredients to produce a 40% crude pro-
tein diet (Table 3). Pellets were produced from each diet mix-
ture separately using starch as binder with a pelleting machine 
(Hobart GmbH, Rben-Bosch, Offenbug, Germany). The pel-
lets were sun-dried for a week and kept in air-tight containers.
Experimental fish
Five-week old Clariasgariepinus juveniles were pur-
chased and stocked at the rate of 15 fish per bowl (30-litre ca-
pacity). They were allowed to acclimatize for a week before the 
experiment. Feeding was stopped 24h before the experiment to 
empty the guts, maintain a uniform stomach condition and in-
duce appetite in readiness for introduction of the test diets. The 
fish were fed twice daily (morning and evening) at 3% of their 
body weight during the experiment. Fish were weighed per 
treatment before the experiment and weekly thereafter. Each 
plastic bowl was filled with 30 litres of water and a synthetic 
net used to cover each bowl to prevent the fish from jumping 
out and also to avoid the invasion of insects.
Proximate composition of the FPSR, test diets and fish 
were determined on a dry matter basis at the beginning and end 
of the experiment using the methods described by the Asso-
ciation of Official Chemists (AOAC, 1990). The haematology 
of the fish was carried out using the methods of Blaxall and 
Daisley (1973) and Jain (1986). Blood samples for biochemi-
cal analysis were centrifuged for 5 minutes at 3000rpm with 
Hawsley minor bench centrifuge. The derived samples were 
stored at -20o C before analysis. Histology of some organs 




Gross feed conversion efficiency (%) = 1
FCR (Stickney, 1979). 
Statistical design
The statistical design used for the experiment was com-
pletely randomized design with the model
Y
ij
= u + D1 + Eij, 
Where Y
ij
+ response associated with ith treatment under Jth re-
plicate
The data obtained from haematological analysis during 
the study were subjected to analysis of variance (ANOVA) 
while standard error was used to estimate the probability of 
deviation from the mean at 0.05 levels. The significant mean 
difference was separated using the L.S.D. method as described 
by Steel and Torrie (1960). 
RESULTS AND DISCUSSION
Water quality of experimental tank 
The temperature,dissolved oxygen and pH of the water 
used for the fishes ranged between 25.18±0.68 to 25.66±0.41oC, 
6.51±0.02 to 6.62±0.15mg/l and 6.90±0.08 to 7.04±0.14 re-
spectively during the study. These water quality parameters 
(Table 1) were within recommended limits for warm water 
fishes (Boyd, 1982). The crude protein of the defatted fluted 
pumpkin seeds recorded during this study was 34.58±0.00; it 
is a lot higher than 3.47% and 8.40±0.25% recorded for whole 
seeds (Burton and Forster, 1988) and M. tenuifolia (Ajayi and 
Aghanu, 2011) respectively.
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Table 1. Mean bi-weekly water quality parameters of the experimental tanks
Treatment Parameter Wk 2 Wk 4 Wk 6 Wk 8
1
Temp (oC) 25.03±0.45 25.20±0.16 25.70±0.00 26.02±0.05
DO (mg/l) 6.48±0.01 6.60±0.03 6.58±0.01 6.60±0.02
Ph 6.88±0..01 6.90±0.06 6.93±0.07 7.20±0.05
2
Temp (oC) 24.27±0.38 25.17±0.00 25.80±0.03 26.00±0.00
DO (mg/l) 6.48±0.03 6.50±0.08 6.48±0.02 6.51±0.02
pH 6.80±0.02 6.90±0.02 6.95±0.08 6.95±0.01
3
Temp (oC) 24.03±0.05 24.53±0.75 25.20±0.01 25.70±0.01
DO (mg/l) 6.55±0.02 6.39±0.04 6.70±0.01 6.46±0.02
pH 6.84±0.01 6.78±0.01 6.90±0.03 6.90±0.08
4
Temp (oC) 25.10±0.08 25.27±0.12 25.10±0.04 25.80±0.01
DO (mg/l) 6.55±0.02 6.39±0.04 6.70±0.01 6.50±0.02
pH 6.84±0.03 6.90±0.01 6.95±0.05 6.95±0.00
5
Temp (oC) 24.90±0.08 25.10±0.08 24.90±0.00 25.70±0.01
DO (mg/l) 6.82±0.01 6.59±0.02 6.82±0.0.4 6.48±0.02
pH 6.87±0.03 6.89±0.01 6.95±0.05 7.00±0.08
Table 2. Proximate and mineral composition of fluted pumpkin seed residue 
Proximate composition Mineral composition
Parameter % Dry weight Mineral mg/g
Crude Protein 34.58±0.00 Calcium 0.564
Crude Fibre 15.87±0.0.1 Mg 3.923
Fat 2.20±0.01 Mn 2.300
Ash 4.74±0.01 Zn 11.610
Moisture content 7.43±0.01 Fe 9.400
NFE 35.17±0.02
Total 100
Table 3. Gross composition of experimental diets containing fluted pumpkin seed residue (FPSR) 
Ingredients Diet 1 Diet 2 Diet 3 Diet 4 Diet 5
0% (control) 15% inclusion 30% inclusion 45% inclusion 60% inclusion
Fish meal 10.13 10.13 10.13 10.13 10.13
Soybean 20.26 20.26 20.26 20.26 20.26
Groundnut cake 40.52 34.44 28.36 22.29 16.21
Pumpkin seed - 6.08 12.16 18.23 24.31
Millet 7.03 7.03 7.03 7.03 7.03
Wheat offal 7.03 7.03 7.03 7.03 7.03
Maize 7.03 7.03 7.03 7.03 7.03
Vitamin/mineral premix 2 2 2 2 2
Di-calcium phosphate 2 2 2 2 2
Salt 1 1 1 1 1
Vegetable oil 2 2 2 2 2
Starch 1 1 1 1 1
Total 100 100 100 100 100
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Table 4. Proximate composition of experimental diets containing fluted pumpkin seed residue (FPSR) 
Parameters Diet 1 (0%) Diet 2 (15%) Diet 3 (30%) Diet 4 (45%) Diet 5 (60%) 
Crude Protein (%) 41.25±0.00 40.62±0.01 41.35±0.01 40.85±0.01 39.85±0.00
Crude fibre (%) 4.28±0.01 4.53±0.01 5.64±0.00 4.49±0.00 5.59±0.02
Ether extract (%) 3.76±0.01 3.58±0.00 4.12±0.02 3.89±0.01 4.03±0.00
Ash content (%) 8.86±0.01 7.89±0.00 7.76±0.01 8.06±0.00 7.38±0.01
Moisture content (%) 10.26±0.00 10.12±0.01 10.35±0.02 10.27±0.00 10.14±0.00
Nitrogen Free Extractives % 31.59±0.00 33.26±0.00 30.78±0.01 32.44±0.00 32.91±0.02
Table 5. Proximate composition of the fishes before and after the experiment
Sample Initial Diet1 (0%) Diet2 (15%) Diet 3 (30%) Diet 4 (45%) Diet 5 (60%) 
Crude protein (%) 23.40±0.04 14.20±0.18 11.80±0.39 10.99±0.18 13.51±0.19 10.59±0.37
Moisture content (%) 7.33±0.05 8.20±0.03 9.31±0.10 9.71±0.03 9.27±0.02 9.84±0.02
Ether extract (%) 5.91±0.03 3.26±0.07 2.30±0.03 2.27±0.04 2.36±0.04 2.13±0.02
Ash content (%) 11.43±0.05 8.66±0.04 4.66±0.02 3.53±0.07 4.94±0.02 3.21±0.07
Nitrogen Free Extractives 50.75±0.05 64.65.57±0.13 71.09±0.44 72.82±0.21 69.00±0.17 73.70±0.38
Crude Fibre 1.18±0.04 1.03±0.02 0.84±0.03 0.66±0.03 0.93±0.03 0.54±0.08
Table 6. Growth performance and nutrient utilization of Clariasgariepinus fed varying inclusion levels of FPSR
Parameter Diet 1 (0%) Diet2 (30%) Diet3 (45%) Diet 4 (45%) Diet 5 (60%) 
Initial body weight (g) 123.83±4.40 145±0.82 145.83±0.24 145.17±0.24 144.5±0.87
Final body weight (g) 194.33±16.21 103.33±6.64 101.5±3.89 89.33±8.11 92.67±9.57
Body wt. gain/loss (g) 70.5±15.50 -41.67±7.42 -44.33±3.88 -55.83±8.34 -51.83±8.87
Body wt gain/loss (%) 57.00±7.52 28.71±4.97 30.40±2.66 38.45±5.68 35.88±6.27
Specific Growth Rate (%/ day) 0.80±0.15 -0.61±0.12 -0.65±0.07 -0.74±0.03 -0.80±0.17
Feed Conversion Ratio 4.53±1.10 -5.78±1.29 -5.28±0.53 -4.25±0.81 -4.45±0.99
No of fish stocked 15 15 15 15 15
Experimental period (wk) 8 8 8 8 8
Survival Rate (%) 86.67 75.53 86.57 66.67 75.47
Cost per kg of feed (N) 125.3 122.3 119.2 116.2 113.2




Diet 1 Diet 2 Diet 3 Diet 4 Diet 5
Packed Cell Volume (%) 24.00±0.00 20.67±2.52a 20.67±1.15a 26.67±3.06b 25.00±2.65ab 22.67±2.52ab
Haemoglobin (g/dl) 7.90±0.01 6.77±0.81a 6.73±0.40a 8.70±1.01b 8.17±0.91ab 7.40±0.85ab
Red blood cells x 1012/L 3.28±0.04 3.65±0.95a 13.97±5.94b 17.81±3.34b 8.85±4.88ab 11.47±8.16ab
White blood cells x 109/L 10.60±0.05 7.47±2.57a 26.07±12.02c 8.13±0.05a 23.6±12.34bc 10.6±4.20ab
Platelets x 109/L 10.00±0.00 13.33±8.08a 8.67±2.31a 15.67±6.03a 11.67±2.89a 15.33±6.43a
Erythrocyte Sedimentation 
Rate (mm/hr) 
6.00±0.02 2.00±1.00a 4.33±3.21a 3.00±1.00a 6.00±1.00a 5.67±4.04a
MCV (Fl) 72.00±0.03 35.00±24.28a 16.33±8.08a 14.67±1.15a 32.33±12.58a 27.33±17.04a
MCH (Pg) 24.00±0.02 19.00±5.20b 6.67±3.21a 4.67±0.58a 10.33±4.04a 8.33±5.51a
MCHC (Pg) 32.00±0.00 32.33±0.58a 32.00±0.00a 32.00±0.00a 32.00±0.00a 32.00±0.00a
Lymphocytes (%) 60.00±0.01 71.67±10.41a 61.33±7.57a 70.67±10.07a 67.33±6.81a 60.33±8.39a
Neutrophilis (%) 40.00±0.01 28.33±10.41a 38.67±7.57a 29.33±10.07a 32.67±6.81a 39.67±8.39a
Note: MCV = Mean corpuscular volume, MCH =mean corpuscular haemoglobin, MCHC = mean corpuscular haemoglobin concentration
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Table 8. Plasma proteins of African catfish fed with varying inclusion levels of FPSR.
Parameters Before Experiment Diet 1 Diet 2 Diet 3 Diet 4 Diet 5
Total protein 3.4±0.01 3.57±0.25b 3.20±0.26ab 3.20±0.20ab 3.20±0.10ab 3.13±0.15a
Albumin 1.4±0.00 1.27±0.15b 1.00±0.00a 1.00±0.00a 1.03±0.06a 1.07±0.06a
Globulin 2.0±0.02 2.30±0.10 2.20±0.26a 2.20±0.2a 2.17±0.15a 2.07±0.12a
Proximate and mineral composition 
of the seed residue
The values for moisture, fat, ash, and NFE were 7.43±0.01, 
2.20±0.01, 4.74±0.0 and 35.17±0.02 respectively for FPSR 
(Table 2). These values were similar to earlier reports by Fag-
bemi (2007) for the proximate composition and calcium con-
tent fluted pumpkin who also concluded that processing had a 
significant effect on the proximate composition of the full fat 
and defatted fluted pumpkin seed flours. Zinc was the domi-
nant mineral element measured in this study followed by iron.
Gross and proximate composition 
of experimental diets
Removal of oil appeared to increase the crude protein, ash 
and crude fibre contents of the defatted seed residues while re-
ductions were observed in fat, moisture content, nitrogen free 
extractives, and calcium, magnesium and iron contents of the 
defatted seeds. The feeds compounded were not significantly 
different in both gross and proximate compositions (Tables 
3 and 4 respectively) except for the partial replacement of 
groundnut cake by fluted pumpkin defatted seed flour in the 
gross composition of feeds.
Proximate composition of fish before 
and after the experiment
On all diets, fish proximate compositions were greater 
(p<0.05) before the experiment than at the end of the experi-
ment except for moisture content and the nitrogen free extrac-
tives (carbohydrate) which increased at the end of the experi-
ment (Table 5). The control diet gave the best (p<0.05) crude 
protein, fat, ash and crude fibre compared to other diets. Diet 
5 (60% FPSR inclusion) produced the highest NFE content in 
the fish. This reflected a poor response of the fish to the feed. 
Though the FPSR has good crude protein content, the balance 
of amino acid may not be good enough for C.gariepinus juve-
niles as fluted pumpkin is reported to be limiting in both tryp-
tophan and methionine (Agbede et al., 2008; Fagbemi, 2007) 
which are essential amino acids. Also oil extraction with hex-
ane could have left some residues of hexane and anti nutrients 
intact in the FPSR. 
Growth performance and nutrient utilization of fish
The initial mean body weights of fish were 123.83±4.40, 
145±0.82, 145.83±0.24, 145.17±0.24 and 144.5±0.71g for di-
ets 1 to 5 respectively. At the end of the experiment, there was 
increase only in weight in fish fed on control diet and a general 
loss in weight in fish on FPSR-containing diets (Table 6) with 
the greatest loss recorded in diet 4 (45% FPSR). Other perfor-
mance indices followed a similar trend.The feed conversion 
rate was poor and mortalities were recorded on all treatments 
including the control. Fish tended to avoid FPSR–containing 
diets. Fish tended to avoid FPSR-containing feeds. This might 
have been due to low palatability and unattractive odour of 
the feed. It has also been reported that fluted pumpkin seeds 
contain some anti nutritional factors such as tannins, saponins, 
phytic acid and oxalates, glycosides, flavonoids, alkaloids and 
resins (Nkanget al., 2003; Nworguet al., 2007; Onu, 2012) 
which are known to inhibit or depress growth. The survival 
rate was highest in the control with 86.67% and lowest in diet 
4 (45% FPSR). 
Haematological parameters of the fish
The haematology of the fish showed significant dif-
ferences (p<0.05) in PCV, haemoglobin and white blood 
cells while there were no significant differences (p>0.05) in 
platelets, erythrocyte sedimentation rates, mean corpuscu-
lar volume,mean corpuscular haemoglobin, mean corpuscu-
lar haemoglobin concentration, lymphocytes and neutrophils 
(Table 7). The values obtained in this study were within the 
recommended values (Blaxall and Daisley, 1973) for healthy 
fish. PCV levels were lower in FPSR-containing rations except 
in diets 3 and 4 (30 and 45% FPSR). Haemoglobin content 
followed a similar trend. However, RBC increased above the 
initial values in diets 2 to 5 with the highest in diet 3 (30% 
FPSR). Haemapoitic properties of T.occidentalis have been re-
ported as shown by increases in PCV, haemoglobin concentra-
tion, red blood cells (Alada, 2000;Oyeyemiet al.,2008). WBC 
decreased from the initial measurements in the control and diet 
3 (30% FPSR) but increased in diets 2 (15% FPSR) and 4 (45% 
FPSR) (Table 7). These changes could be due to stress that 
accompanies changes in dietary protein (Harms et al., 1996). 
No significant differences were reported in mean albumin and 
globulin levels in all treatments (Table 8). 
Some workers have reported that blood parameters are 
important in assessing the quality and suitability of feed in-
gredients for farm animals (Ayoola, 2011; Singh et al.,2008). 
Babatundeet al. (1992) also reported that blood parameters 
are the major indices of physiological, pathological, and nu-
tritional status of an organism and changes in the constituent 
compounds of blood when compared to normal values could 
be used to interpret the metabolic stage of an animal as well 
as the quality of feed.The stunting and matting of the villi in 
the intestines reported in some treatments indicated a reduc-
tion in the surface area available for digestion and absorption 
of feeds.This may have been due to the presence of tannins 
and saponins which are known to cause indigestion (Iweala 
and Obidoa, 2009) and have been reported to damage intes-
tinal mucosa in fish and affect protein digestibility by form-
ing sparingly digestible saponin-protein complexes. They have 
also been reported to be very toxic to fish in water, damaging 
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respiratory epithelium of gills through detergent action (Fran-
cis and Becker, 2002). 
Iron was the dominant metal recorded in this study. Many 
workers have reported that though iron is an essential element 
for normal cell function and metabolism, excess of it becomes 
highly toxic by inducing reactive oxygen species production 
(Thyagaraju and Maralidhara, 2008). One of the organs most 
affected in the fish in some treatments is the liver;this could 
have accounted for the changes in the liver in the higher FP-
SR-containing diets. Tannins, even though classified as anti-
oxidants, at a high dose, could be pro-oxidant and allow lipid 
peroxidation (Akanget al., 2011). 
Result of the histological analyses of fish 
The fish on the control diet showed no lesions in the small 
intestine, kidney, brain, liver, pancreas and ovary but torn tis-
sues were observed in the gills.The fish on diet 2 (15% inclu-
sion of FPSR) exhibited torn gill tissues, moderate congestion 
of vessel in lamina propria and villi, severe villi stunting/mat-
ting (fusion) and goblet cell hyperplasia in the small intestine. 
No lesions were observed in the liver, heart, and brain. On diet 
3 (30% inclusion of FPSR), fish showed no lesions in the heart, 
brain, liver and kidney but the small intestine exhibited severe 
widespread villous denudation, stunting and matting.The liver 
of the fish on diet 4 (45% inclusion levelof FPSR) had moder-
ate sinusoidal congestion and moderately severe vacuolar de-
generation of hepatocytes. However, the brain, ovary, gills and 
small intestines showed no lesions. Fish on diet 5 (60% inclu-
sion of FPSR) had mild goblet hyperplasia in the small intes-
tine, sinusoidal and vascular congestion, widespread vacuolar 
degeneration of the hepatocytes in the liver but no lesions in 
the heart, gills, brain, kidney, ovary.
CONCLUSION AND RECOMMENDATION 
The growth performance and nutrient utilization of Clari-
asgariepinus on diets containing different levels of fluted 
pumpkin defatted seeds were studied. At the end of the 8-week 
feeding trial, it was observed that though fluted pumpkin defat-
ted seeds contained high crude protein content, it did not trans-
late to good growth performance in C. gariepinus juveniles.
The low cost of preparing FPSR-containing diets notwith-
standing, further studies would need to be carried out and good 
processing methods to be employed if FPSR is to be utilized as 
a fish feed ingredient. Other types of extraction like mechani-
cal pressing or cold extraction may be tried instead of solvent 
extraction because of residual hexane which might have re-
mained in the residue. The inclusion of digesters and feeding 
stimulants may also be attempted.
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